Once a gene is identified as potentially refractory for malaria, it must be evaluated for its role in preventing Plasmodium infections within the mosquito. This protocol illustrates how the extent of plasmodium infections of mosquitoes can be assayed. The techniques for preparing the gametocyte culture, membrane feeding mosquitoes human blood, and assaying viral titers in the mosquito midgut are demonstrated.
C in a water bath. 2. In a fume hood, under sterile conditions, pipet 1 mL of warm blood into an eppendorf tube. Spin the blood in a centrifuge for 5 minutes at 2200 rpm. Erythrocytes should be pelleted; remove and discard the clear serum. Wash erythocytes with an equal volume of new serum 3 times to obtain the whole blood for the gametocytes. 3. Retrieve the gametocyte culture from the CO 2 incubator or candle jar. This culture should be maintained on RPMI media and fed to the mosquitoes on day 16 of the culture. To determine the gametocytemia % (on day 16 of the culture) make a thin smear on a glass slide with one drop blood and perform a Geimsa stain. Determine the number of gametes in a field of the parasite culture. It is usually in the range of 2 -4%. Calculate the volume of whole blood that you will need to achieve the desired final % gametocytemia (0.3 -1 %). 4. Remove most of the media from your gametocyte culture using a pipet, taking care not to disturb or suck up the parasites (parasites will appear as black while the media will be light pink/red). Pipet the rest of the media and parasites into a 15 ml falcon tube. Spin in a centrifuge for 5 minutes at 2200 rpm. Parasites and erythrocytes will pellet, remove, and discard media supernatant without disturbing parasites. 5. Combine parasites with the volume of prepared whole blood (from step A2) to give you the desired final gametocytemia according to previous calculations. Pipet to mix thoroughly. (~1 minute)
This is now the sample you will feed to your mosquitoes. Keep at 37 o C in a water-bath.
B. Feeding mosquitoes:
1. Put your Anopheles mosquitoes (~30-50) into wax-lined cardboard cups covered with mesh netting secured by a rubber band or cardboard lid supplied with cup. We use a battery-operated aspirator for this step. 2. Prepare the circulation water-bath by inserting nozzles on either side of glass feeders to rubber tubing. Connect as many feeders as you need in a series; one end of the series should be connected by tubing to the circulator of the water bath (the part that pushes water through the feeders), the other end of the series should consist of rubber tubing submerged in the bath to allow the circulated water to empty back into bath. Turn on the bath until the water is about 37 o C and the water is circulating through the feeders and back to the bath. This is essential to keep the blood warm and keep the parasites alive. 3. Prepare the membrane (we use small squares of stretched parafilm) by stretching around the glass membrane feeder, using pressure to seal tightly to the feeder opening. This membrane will mimic the skin. 4. Place one feeder membrane-side down onto each mosquito cup and secure feeders using clamps or tape. The membrane should sit flush with the net so mosquitoes can access it from inside the cup. 5. Carefully pipette parasite-blood meal (from step A5) into the neck of the feeder, making sure the blood goes all the way through the neck into the reservoir, contacting the membrane so the mosquitoes can access the blood. We use about 200 μl of blood per feeder, but this can vary. 6. Allow mosquitoes to feed. We allow them to feed for ≈30 minutes (variable, depending on theexperiment; for most experiments, occasionally monitoring how many have already taken a meal by looking at the blood content in the abdomen.) 7. After feeding, remove feeders from the mosquito cups. Turn off the water bath and disconnect feeders from tubing.
